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Abstract
Progress in medical and scientific research

has increased the chances of survival for young
patients with congenital diseases, children who,
in the past, would not have had any chance of
survival. Nowadays, congenital diseases can be
treated with appropriate replacement therapies.
These treatments can be difficult to administer
in young patients because of the high frequency
of administration (sometimes more than a dose
per week), the use of intravenous infusion and
the long-term or life-term requirement.

Introduction

Intravenous infusion (IV) treatment is often a
traumatic experience for pediatric patients, par-
ticularly if multiple doses are required or treat-
ment continues for long periods of time. For this
reason, Port catheters are often inserted in
patients affected by congenital diseases who
require frequent IV treatments.1 A Port catheter
is totally subcutaneous. Therefore, in those
patients who need intravenous therapies for
many years or for life, it offers more advantages
compared to Groshong and Broviac catheters,
which are only partially tunnelled.2 The Port
catheter is less subject to bacterial colonizations,
it is completely subcutaneous so there is less dis-
turbance to daily life (i.e. patients can have

showers or practice sports with no risk of
catheter damage or infection), and it can last for
many years without problems (the reservoir can
receive up to 2000 needlesticks). There has been
much discussion about where is the best place to
position the tip of a Port catheter.3-4 International
guidelines recommend positioning the tip at the
atriocaval junction or just above it in the superi-
or vena cava (SVC) or upper part of the right atri-
um.5-11 If the tip is too far above the junction,
there is a higher risk of thrombus formation; if
the tip is below the junction, particularly in the
lower third right atrium, the risk of arrhythmias
is high. In particular, American guidelines rec-
ommend that the catheter tip should not remain
in the right atrium.12-19 Therefore, where should
we position the tip of a Port catheter in a pedi-
atric patient who will grow older and taller? If we
position the tip of a catheter according to the
guidelines, we will probably need to then change
the catheter because the tip will migrate higher
in the SVC as the patient grows. In our depart-
ment, we routinely position long-term catheters
(Broviac, Groshong, Hickman, Port) for  pediatric
onco-hematologic patients. We prefer the Port
catheters for those patients affected by rare con-
genital diseases. We analyzed 4 patients with
rare congenital diseases who had long-term
catheters inserted. Given that these patients will
grow older and taller, we inserted the tip of the
catheter in the middle right atrium correspon-
ding in chest X-rays to the middle arc of the car-
diac silhouette. We analyzed 4 patients with con-
genital or onco-hematologic diseases who had
had a Port catheter inserted more than two years
earlier. Using chest X-rays, we checked where
the tip of the catheter was at the time of our
study compared to the position at the time of its
insertion.

Case Report #1

The first patient was affected by type II
mucopolysaccharidosis (MPS) disease and
required IV therapy twice a week. A 6 French
Port catheter had been positioned in 2005 when
the patient was six years old. The catheter was
positioned through the left subclavian vein
with the tip of the catheter lying in the middle
right atrium (Figure 1). The reservoir (height
10 mm, diameter 24.8 mm) was positioned on
the lateral margin of the left pectoralis major
muscle. We chose the left side because a ventri-
cle-peritoneal drainage was positioned on the
right side. The patient has never had any prob-
lems relating to the Port catheter. The chest  X-
rays performed in 2011, in a supine position as
before (Figure 2), showed the tip of the
catheter lying in the atriocaval junction. In six
years, the patient had grown 36 cm taller (from
117 to 153 cm) and body weight had increased
by 27.7 kg (from 22 to 49.7 kg). 

Case Report #2

The second patient was also affected by type II
MPS and also required IV therapy twice a week. A
6 French Port catheter had been positioned in
2005 when the patient was two years old. The
Port (Figure 3) was positioned through the right
subclavian vein with the tip of the catheter lying
in the middle right atrium. The reservoir (height
10 mm, diameter 24.8 mm) was positioned on
the lateral margin of the right pectoralis major
muscle. Like the previous patient, this patient
had also never had any problems relating to the
Port catheter. The chest X-ray performed in 2011,
in a supine position as before (Figure 4), showed
the tip of the catheter lying in the atriocaval junc-
tion. In six years, the patient had grown 46 cm
taller (from 95 to 141 cm) and body weight had
increased by 18.6 kg (from 13.1 to 31.7 kg).

Case Report #3

The third patient was affected by type I spinal
muscular atrophy and had very poor peripheral
veins. The patient required occasional IV antibi-
otic therapy. A 3.9 French Port catheter had been
inserted in 2006 through the right internal jugu-
lar vein when the patient was 11 months old. An
X-ray in 2006 (Figure 5) in a supine position
shows the tip of the catheter lying in the middle
right atrium. The reservoir (height 8 mm, diam-
eter 22.7 mm) was positioned on the lateral mar-
gin of the right pectoralis major muscle. Like the
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previous 2 patients, this patient has never had
any problems relating to the Port catheter. The X-
ray performed in 2011 in the same position
(Figure 6) shows the tip of the catheter lying in
the right jugular vein, and subsequently the
catheter was removed. The patient had grown 47
cm taller (from 60 to 107 cm) and body weight
had increased by 11.5 kg (from 5 to 16.5 kg).

Case Report #4

The fourth patient was affected by a congeni-
tal shoulder fibrosarcoma requiring long-term
chemotherapy. A 3.9 French Port catheter had
been inserted in 2010 through the right internal
jugular vein when the patient was 50 days old. An
X-ray performed in a supine position after the
insertion of the catheter (Figure 7) shows the tip
of the catheter lying in the middle right atrium.
The reservoir (height 8 mm, diameter 22.7 mm)
was positioned on the lateral margin of the right
pectoralis major muscle The X-ray performed in
2012 in the same position (Figure 8) shows the
tip of the catheter lying in the SVC. The patient
had grown 50 cm (from 52 to 102 cm) and body
weight had increased by 10.09 kg (from 2.91 kg
to 13 kg).

Discussion

All the pediatric patients discussed here
required long-term IV treatments for congenital
diseases and during the treatment period they
were expected to grow taller. 
International guidelines recommend position-

ing the tip in the SVC or at the atriocaval junction
or upper part of the right atrium. The American
guidelines recommend that the catheter tip
should not remain in the right atrium given the
increased risk of atrial perforation. According to
international guidelines, positioning the tip
above the SVC increases the risk of thrombosis
while positioning it at the lower third of the right
atrium can cause severe arrhythmias if the tip
touches the valve leaflets. These guidelines are
for both short- and long-term CVC. In our opin-
ion, the guidelines should pay more attention to
the fact that there are few young patients requir-
ing frequent and long-term treatments for con-
genital diseases and that these patients will have
the catheter for many years. Catheter re-inser-
tion in children can be very stressful.
In an adult patient, who will not grow any

taller, the tip of the catheter will be in the same
position in the SVC even after five or six years. In
a pediatric patient, however, we always need to
consider the fact that they will inevitably grow
older and taller. We should also consider avoiding
catheter re-insertions in these children. We,
therefore, need to find a compromise between

the correct position of the tip of the catheter and
the longest possible time the catheter can stay in
place. In a child, if we position the catheter
according to the international guidelines (in the
SVC or upper part of the right atrium) we will
then need to remove the catheter after a short
period of time, causing further distress to the
patient. In this paper we have discussed a small
number of patients affected by rare diseases.
These patients needed intravenous therapies for
many years in a period in which both height and
body weight increase. In most patients who need
tunnelled central venous catheters (particularly
onco-hematologic patients) a period of hospital-
ization of over 12-18 months is rare. In these
cases, we more often use the semi-tunneled
catheter (Broviac or Groshong) and we prefer to

position the catheter tip in the SVC or atrio-caval
junction. The Port catheter is used for older chil-
dren (usually over ten years old). In patients who
need tunnelled central venous catheters for the
treatment of congenital diseases, we use Port
catheters. In these particular cases, we prefer to
position the catheter tip in middle right atrium to
avoid the need for an early re-insertion. In pedi-
atric patients, we often position the reservoir on
the lateral margin of the pectoralis major muscle.
There are three reasons for this: i) esthetic rea-
sons, particularly in female patients; ii) to avoid
the accidental traumatic damage while the child
plays with friends; iii) the increased presence in
some children of subcutaneous tissue. 
A limited presence of subcutaneous tissue can

cause skin decubitus.

Case Report

Figure 1. Case #1. Initial tip position. Figure 2. Case #1. Tip position after 6 years.

Figure 3. Case #2. Initial tip position. Figure 4. Case #2. Tip position after 6 years.
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Conclusions

Our preliminary conclusions are that, in posi-
tioning a long-term catheter in pediatric patients
with rare congenital diseases, we always need to
consider the fact that the patients will grow older
and taller, and the tip of the catheter will, there-
fore, migrate. For that reason, to avoid the fur-
ther stress to the patients of having to re-insert
the catheter, we would recommend assessing the
possibility of positioning the tip of the catheter in
the middle right atrium, even though interna-
tional guidelines indicate that it should be posi-
tioned in the atriocaval junction above the upper
right atrium.
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Case Report

Figure 6. Case #3. Tip position after 5 years.

Figure 7. Case #4. Initial tip position. Figure 8. Case #3. Tip position after 2 years.

Figure 5. Case #3. Initial tip position.




